. Marburg and Ebola virus outbreaks, 1967 -1997: filovirus triangle. Nonhuman primate outbreaks of Ebola (Reston subtype) in the United States (1989, 1996) and Italy (1992) were associated with importations of macaque monkeys from Philippines; human cases of Marburg virus disease in Germany and Yugoslavia (in 1967) were associated with monkeys and other animals imported from Uganda; laboratory-associated human cases occurred in Germany in 1967, United Kingdom in 1976, and Russia in 1990, due to Marburg, Ebola (Sudan subtype), and Marburg viruses, respectively; importation of patient with Ebola (Côte d'Ivoire subtype) into Switzerland occurred in 1994, and from Zimbabwe (Marburg) and Gabon (Zaire subtype) into South Africa in 1975 and 1996, respectively.
/ 9d35$$oc42 08-22-97 17:01:57 jinfa UC: J Infect between the research scientists in the academic ''citadel,'' Gabon since 1994 [18] , an outbreak in Côte d'Ivoire in 1994 (Le Guenno B, Institute Pasteur, Paris) [19] , and recent imporfront-line clinicians, and the public health ''crusaders'' in the field (Murphy F, School of Veterinary Medicine, Univertations of Ebola (Reston subtype) into Italy (1992) (Brown D, Public Health Laboratory Service, Colindale, UK) and the sity of California, Davis).
United States (1989 States ( , 1996 first cases in a later outbreak in Gabon.
The recent monkey importations of Ebola (Reston subtype) The session on recent Ebola virus outbreaks featured the 1995 Kikwit, Zaire, experience as a case study. In Kikwit, the have come from one commercial macaque breeder colony in the Philippines, which had an outbreak of fatal disease in outbreak began 4 -5 months before being recognized by health authorities (Muyembe-Tamfun JJ, Institut National de Rechermonkeys infected locally with Ebola virus [22] . There have been several instructive lessons from these outbreaks; quaranche Biomédicale, Kinshasa, Democratic Republic of Congo) [16] . Unsuspecting surgical and medical staff contracted Ebola tine regulations have been improved and are effective (Tipple M, CDC). Consequently, spread between monkeys was very hemorrhagic fever while operating on a patient diagnosed with an acute abdominal condition; they amplified the disease in the limited in the 1996 Alice, Texas, importation, and no human infections occurred, as was recorded in Reston. The Texas community (Khan A, CDC). Community spread was mainly by close personal contact, particularly during the latter stages 1996 and Virginia outbreaks suggested aerosol spread of Ebola virus between monkeys. of the outbreak, although some patients were infected by contaminated injections. A total of 315 cases occurred, of which 78 (25%) were health personnel; the case fatality rate was 78%.
Virology only a 1.6% difference was observed in the nucleotide sequences of the glycoprotein gene containing 1172 nucleotides. served skin snips, has proven to be an effective diagnostic tool, particularly in terminally ill patients (Lloyd E, CDC). Several However, differences of up to 40% in nucleotide sequences in the glycoprotein genes have been observed among different thousand animals and 30,000 arthropods were collected by several collaborating institutions during extensive ecologic Ebola subtypes. Systemic Ebola virus infection by parenteral and aerosol studies to search for the reservoir of Ebola virus; the results are pending (Ksiazek T).
inoculation of monkeys has been induced under experimental conditions (Jaax N, USAMRIID; Ryabchikova E, Vektor LaboThe recent outbreak of Ebola hemorrhagic fever in Kikwit illustrates the powerful role that the global media plays during ratories, Novosibirsk, Russia) [25, 26] . Viral invasion of macrophages has been prominent [27, 28] . Platelet function deteriodramatic medical events. The challenge for field staff is to understand and accommodate members of the press and to rates in nonhuman primate infections, and multiorgan hemorrhage is characteristic of severe illness (Fisher-Hoch S, work with them advantageously. The challenge for the media is to develop and respect guidelines for behavior that allow Aga Khan University, Karachi, Pakistan) [29] . Mouse (Bray M, USAMRIID) and guinea pig (Ryabchikova E) models are coverage of the event but do not compromise epidemic containment, patient care, or research. also useful in understanding the pathogenesis of filovirus infections. In Gabon, an early 1994 outbreak was diagnosed first as yellow fever but was later confirmed as Ebola infection During the meeting, there was a ''late-breaker'' presentation (Lundsgaard T, The Royal Veterinary Agricultural University, (Georges A, Centre International de Recherches Médicales de Franceville, Gabon) [17] . The persistent series of outbreaks in Copenhagen) showing a filovirus-like organism in a leafhopper, Psammotettix alienus (Dahlbom), which is native to Denmark. in humans in western Africa than in eastern Africa, whereas the prevalence of Marburg virus, although lower than for Ebola The insect feeds on leaves of Festuca gigantea plants collected in Denmark. This raised speculation that insects could, somevirus, is higher in eastern Africa than in the west. A major problem with previous serologic surveys has been the reputed how, be involved in transmission of filoviruses in the wild.
low specificity and lack of sensitivity of the IFA test used [39] . Recently, the IFA test has been replaced by an IgG ELISA Therapy and Prevention (Chair, T. Monath, OraVax, (Ksiazek T). Cambridge, MA; Rapporteur, R. Colebunders, ITM)
The most important recent breakthrough in finding the natural reservoir of filoviruses has been the discovery that certain Is Ebola-specific immunoglobulin effective in treating patients [30] ? Evidence from animal studies (Jahrling P; Netesov African species of fruit and insectivorous bats, after being experimentally infected, can support replication of Ebola virus S, Vektor Laboratories) indicated that Ebola-specific immunoglobulin of equine origin has some activity in suppressing vire-(Zaire subtype) [40] . The animals remain asymptomatic during infection, even when high titers occur. This finding, if conmia and delaying disease onset and death of nonhuman primates. A limited uncontrolled study using whole blood firmed, can lead to more focused ecologic studies. transfusions from convalescent patients for treating alleged active disease suggested efficacy within the limitations of the study (Muyembe- Tamfun There were several colloquium recommendations, and all depend upon close international collaboration and coordination. are the best animal models in which to study the pathogenesis and pathophysiology of filoviruses and to test drugs and immuThis is because there are relatively few laboratories that have the trained staff, facilities, and experience to deal with Filovirinologic interventions to cure and prevent infections. Recombinant technology has been applied to anti-Ebola vaccine develdae and other class 4 pathogens [14] . All BSL 4 laboratories are in developed countries, except for one in South Africa. opment, and animal testing is foreseen soon (Schmaljohn A, USAMRIID).
These laboratories, and others interested in filoviruses, need to work very closely with scientists and public health officials in Africa, the Philippines, and elsewhere in the developing world. Natural History, Including Seroarcheology (Chair, R.
Is it possible that filoviruses exist in the Americas, other areas Shope, University of Texas, Galveston; Rapporteur, B. Le of Asia, and elsewhere? Time will tell. Guenno)
Early discovery of suspected patients and prompt diagnosis are necessary to assure that control measures and investigations T. Monath presented a conceptual filovirus zoonotic model of the transmission cycle considering virologic, serologic, epibegin promptly and are tailored to the current episode. One area in the Tai Forest of western Côte d'Ivoire, where a European demiologic, and ecologic evidence that, to date, suggests inclusion of chimpanzees and bats in the cycle. The most perplexing primatologist was infected by a chimpanzee, appears to be an excellent site for a prospective study of the natural history of aspect of the Filoviridae story is the enigma of where these viruses reside during interepidemic periods. is it possible to create a safe and inexpensive environment for 1-9. work with filoviruses, including management of patients, as 
